Interactions between esterified whey proteins (alpha-lactalbumin and beta-lactoglobulin) and DNA studied by differential spectroscopy.
Spectroscopic study of interactions between esterified whey proteins and nucleic acids, at neutral pH, showed positive differential spectra over a range of wavelength between 210 and 340 nm. In contrast, native forms of whey proteins added to DNA did not produce any differential spectra. The positive difference in UV absorption was observed after addition of amounts of proteins as low as 138 molar ratio (MR) of protein/DNA, indicating high sensitivity of the applied method to detect interactions between basic proteins and DNA. UV-absorption differences increased with MR of added whey protein up to saturation. The saturation points were reached at relatively lower MR in the case of methylated forms of the esterified protein as compared to its ethylated form. Saturation of nucleic acid (2996 bp long) was achieved using 850 and 1100 MR of methylated beta-lactoglobulin and of methylated alpha-lactalbumin, respectively. Saturation with ethylated forms of the proteins was reached at MR of 3160 and 2750. Lysozyme, a native basic protein, showed a behavior similar to what was observed in the case of methylated forms of the dairy proteins studied. However, in the case of lysozyme, saturation was achieved at relatively lower MR (700). Methylated ,-casein failed to give positive spectra at pH 7 in the presence of DNA. It interacted with DNA only when the pH of the medium was lowered to 6.5, below its pI. Generally, amounts of proteins needed to saturate nucleic acid were much higher than those needed to neutralize it only electrostatically, demonstrating the presence on DNA of protein-binding sites other than the negative charges on the sugar-phosphate DNA backbones. Addition of 0.1% SDS to the medium suppressed totally all spectral differences between 210-340 nm. The presence of 5 M urea in the medium reduced only the spectral differences between 210-340 nm, pointing to the role played by hydrophobic interactions. Peptic hydrolysates of esterified and native proteins or their cationic fractions (pH > 7) produced negative differential spectra when mixed with DNA. The negative differences in UV absorption spectra were the most important in the case of peptic hydrolysates of methylated derivatives of whey proteins.